Bacterial infection is a common complication in cirrhotic patients. The portal hypertension as well as the immune depression observed in these patients can explain this high incidence of bacterial infection. Because of the high probability of cirrhotic patients to develop infections, antibiotic prophylaxis is warranted in some conditions, such as upper gastrointestinal bleeding or after spontaneous bacterial peritonitis. Nevertheless, antibiotic prophylaxis is not widely recommended for cirrhotic patients.
Bacterial infections are serious complications found in cirrhotic patients, especially those with upper gastrointestinal bleeding (UGB). Pawels et al. observed that bacterial infections and septic shock are responsible for 39% of the deaths in these patients [1] .
Among the bacterial infections that commonly affect cirrhotic patients after gastrointestinal bleeding, spontaneous bacterial peritonitis (SBP) stands out. In these patients the incidence of bacterial infections reaches 20-50%, while the incidence of SBP varies from 7 to 20% [2] [3] [4] .
Furthermore, if we only consider patients with ascites and gastrointestinal haemorrhage, the incidence of SBP is still higher, varying from 30 to 50% [5, 6] . The bacterial infection risk is not the same for all cirrhotic patients with UGB. The risk is higher in patients with advanced disease (Child's B or C) and in patients with repeated bleeding episodes [7] [8] [9] .
Antibiotic prophylaxis should be particularised for patients at high risk of bacterial infection. Cirrhotic patients with UGB, ascites and low protein concentrations are particularly susceptible to the development of serious infectious complications, above all SBP [10] . So these patients should be carefully managed to avoid this complication.
As enteric bacteria cause most SPE episodes, the impact of intestinal flora decontamination on the prevention of this complication was investigated in several studies involving cirrhotic patients with UGB. The objective of this procedure -"selective intestinal decontamination" (SID), is to eliminate or reduce the bacterial load of the intestinal flora [11] .
The ideal antibiotic for extended use in SID therapies should be incompletely absorbed by the intestine, be effective against gram-negative bacilli, have reduced action against anaerobic bacteria and have few side effects. SID is also an effective preventive measure for gram-negative bacillus infections in patients with granulocytopenia, indicating the importance of the digestive tract as an infection source in immune depressed patients [12] .
The first controlled study, involving 149 UGB patients, was published in 1985. Rimola et al. [13] , evaluated intestinal decontamination through the administration of non absorbable oral antibiotics (gentamicin, vancomycin and nystatin or neomycin, colistin and nystatin), initiated upon admission and maintained for 48 hours after the onset of the UGB. The incidence of infections by enteric organisms, particularly bacteremias, SBP and urinary infections, was significantly lower in the group of patients www.infecto.org.br/bjid.htm that received non absorbable oral antibiotics, compared with controls who did not receive prophylactic antibiotics (34.7% vs 16.2%; P<0.025); while the incidence of bacterial infection caused by non enteric organisms was similar in the two groups.
Norfloxacin use was considered effective in the prevention of SBP and of other infections caused by enteric organisms in cirrhotic patients with UGB in another study, published in 1992 by Soriano et al. [14] . A 400mg dose, given two times daily, was administered for seven days through a nasogastric tube, immediately after endoscopy, in 119 randomly selected patients, and compared with a control group. The overall bacterial infection incidence was significantly reduced in patients who had taken antibiotics (10% vs 37.2%; P=0.001).
In 1994, Blaise et al. [15] evaluated the effectiveness of 400mg per day of ofloxacin, initially given IV, followed by oral administration, for 10 days in 91 patients. Amoxacillin and clavulanic acid were also used before each endoscopy. A significant reduction in the bacterial infection rate was observed in the patient group that used the antibiotics (20% vs 66%; P<0.001).
Another prospective study, conducted by Pawels et al. [16] in 1996 with 64 patients, evaluated the prophylaxis of bacterial infections in cirrhotic patients considered at high risk for bacterial infection (cirrhotic Child's C or patients with bleeding episodes) and concluded that antibiotic prophylaxis (with amoxacillin, clavulanic acid and ciprofloxacin) was effective in preventing bacterial infection, reducing the infection rate (52.9% vs 18.2%;P<0.001).
Hsieh et al. [17] evaluated 120 patients in 1998, using another quinolone, ciprofloxacin, for seven consecutive days, with a dosage of 500mg, two times per day, administered through nasogastric tubes. There were significant reductions in bacteremia incidence, SBP and urinary infection in the group treated with ciprofloxacin in comparison with the placebo group (5 vs 45%; 3.3% vs 13% and 5% vs 18%, respectively). In general, infections were less frequent in the treated group (45% vs 10%; P<0.001).
In 1999, Bernard et al. [18] consolidated the five clinical trials cited and published a meta-analysis, including the 534 patients. They concluded that antibiotic prophylaxis significantly increased the average percentage of infection-free patients (32%; P<0.001; CI 95%: 2.1-12,6), and prevented bacteremia and/or SBP (19%; P<0.001; CI 95% 11-26), and also significantly increased the average survival rate (9.1%, CI 95% 2.9-15.3, P= 0.004).
Sabát et al. [19] analysed the cost-effectiveness ratio of oral antibiotic use for 7 days, accompanied by parenteral antibiotic use for 3 days, for the prophylaxis of bacterial infections in 55 cirrhotic patients, randomly assigned to two groups. They concluded that dual administration was unfavorable, as the cost was significantly higher, without a corresponding decrease in the bacterial infection rate and in internment duration.
Based on these results, we conclude that antibiotic prophylaxis can be useful in preventing infections caused by enteric bacteria, including SBP, in cirrhotic patients with UGB.
On the other hand, there are still no clear indications of a need for antibiotic prophylaxis in cirrhotic patients submitted to invasive procedures involving the digestive tract, whether for diagnostic or for therapeutic purposes [20] [21] [22] . Although a distinct trend exists towards antibiotic prophylaxis in patients undergoing digestive endoscopy, especially in those submitted to therapeutic procedures, there still are no studies that support universal use; treatment should be individualised, based on each patient's clinical conditions.
